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o and Dr. Bugge

itle: Investigotions on a flaps®-like discase of cattle (“"benign flaps", :
stomatiiic papaloss bovis speeifics). (Untersuchungen uber eine :
maulseuchcshnliche™ Irkraonkun; des Rindes ("gutartige Maulseuche", ?

Stermatizis pasulosa bovis specifica))e

.0 .: Ze inluive HyZe Houstiere 1: 3-20 (1906).

Yailscucke”, literally trenslated, means "mouth disease™, An old German-
Inzlish c.ctxo.u.v printed about tke same year as this paper gave the

‘ translation "Ilaps", a term used in veterinary medicine.
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shoTne Sprarm of 1604, when bavarian becl w3 mzved Srom »ich racturs lans.

g 47 I - - 2 a3 < s 4
U0 Lnw cuttle yard for sale, an infeciion, wiiich roached epidenic prorortians

and offceted the macous montsines of thc nouih, was obscrved amont Lhc catile.

The discace spread gulckliy smonz those animalis vhich had been in contoct with

the bavarian esiuilz. The disesse aroused very gread intarest since ivs sympione

ware casily z2c¢-.lusca with those of foot-und-mouth disease. Throush tic cordial
/ o

intervention of Dr. irnt, Veterinary Surgeon, and the willingnoess ¢f ize manage-
ment ol the catile yards, on & May 190k, we were able to obtain an an.mal whick
wag still siek for use in our studies. This animal served as the source of

material for 2ll ocur later studies.

Findings in The Case of Spontanecusly Ill Caitle

The steer was five yzars old and In good health from a3 mutritionz1 point of
view. The ’gers’.’l'sl stéte of héalth had not bdeen impaired. In particulir, there

was no elevation of the body tempefsture (39°C) as a result of fever. Thre
ani=2) consumed the hay that was made availadble to it with & good appeite.
Tozivation persisted both befare introduction and during eating.

Lecal conditions: upon opening the oral cavity, one obtscrved on “he front
side ¢ whe hord palate, many lentil- to five-pfenning'-sixed area wit: fairly
«ell wefined edges. These were rather prominent over the whole area. The focl
were copecsted from the healiuy tissue by a narrow, ca. 1-13 mm wide, ;rey-

»e6 zone which gradually changed to red in cclor as it spproached the ‘nner ares.

In %tneir centers, the areas exhibited a yellowish-grey, thick, partly fimely anc
parsly coorsely granulated, torm, surface area., The yellowishejrey ma:s was stu ¥
solidiy 2o the undarlyin; layer of tissus and could be neither removed like =
wianrarn: nor otherwise cazily removed. Seversl such areas of lentil ¢c plennig . ize

A “prennig” 48 a sornan coine
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- ese e Wl TUASOUD mollrine of Lhe cheek in every cssee In addition,
V.rleaL o gonl =il il Lzl I=iooen in dlarcier ware found on the nucous
oo ol L L oL o wne tongue nenr o Lh Srenulum of the tongue,

VITh U wxesnolon ol Lniiv ciza, those Incl were identical Yo the disesse

PL IR S A B 4 et P 3 »> -y M e~ 'y 2 oL ’ P
Torl iridr wooesluid with rernrds o thalr chargcleristies {see the teble
Py - - ~ LA 4 A ) P SO . -3\
d% : - L o Tl Vrew w rwa .u_.:. !‘i:dvi:\-l 0. PPyt JOa.rrullI.
e e e mS pier T A [ad A, 3 : 4
Loonoruion Suudies Tith TroatsZ 2lcces

7 the food, the wator, snd the stable yielded no supjort
4 Vho anpeoccner of tht diszcase was the result of the
nreLunce of & »nhysicul o chemical noiicus srent. Rather, it was coneluded :ihat

tne céizcecce developed afisr the exposur: of the subject to arnother diseased

'y

Y. In order to obtain this evidence, from the diseased cattle, three focoi
Drecent ol thc underside of the torgue werc excised along with 3 551l portica of
tissue and were employed for the transtission studies thaot ware csrried
Cow.using calves sad older catile at the Hyglenle Institute. A poriion of the
euerials wos prescerved immadiziely after roenovzal in formalin ard coneemiratcd
cuilinate solution for later histological examinations.

Tne cxcisnd -iuccous mimirenes were inoculated into five calves which had been
in ihe study stabics of the Fygsienic Institute since autumn of 1903, Trans=mission
occurrcd via the rucous meabrane material and was carried ozt in the following
mannoers  the tonIuc wss drawn out of the nmouth; hereupon, the mucor: membrans
oo o frenclun of the tonzue was pierces with a pair of scissors and with
The .ant 0f the closed scissors, 3 1-2 cmedeep incision was made.
uch pedkess as these, a particle of the rucous rmembrare frox the sic:

3 und the inoculation was sealed by simultaneousi - passing 2
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o2 of the pocket and the insorted materisl,



After two to feur days in all the culves thus ineculated, s sicong to weak
redcening and swelling occurred at the site of incculation. After six to seven
days, howaver, these symntoms of inflammation gradually receded in ih~ tica of
the wound. Up to ihe twelfth day after inoculation, no suspicious lesions wore
cbserved in the oral cavities of any of the experimental animals. In addition,
nene of the 8ainals cxhibited a diminighed appetite, decresse in weight, or
change in body temperature, Suddenly, on the thirteenth day alter inecculatioen,

there appcared at the site of the inoculation, small, dispcrsed, red spots.

Findings By ITnoculation

Calf No. 1, male 3/L yoars old, red and white, in a reasonably good state
of héslth. On 20 May, 1L days after transmission of the incculum to this calf,
8six mustardvsee to lentil-sized areas were visible on the bottom of the tongue
at various distances from the site of inoculation. Additional areas with the
same appearance were found near the first molar tooth and on the inner side of
the léwer lip. The surface of the small spots was smooth, while the larger ones
exhibited a2 light granulation in the center. Upon more precise inspection, it
could be scen that in the middle of these areas, there was tha loss of substance
such as would be found if scmeone had used a hole cutier. The center of the
spots lsy, thereforc, about % to & mm belew the level of the inflanmed adjaczent
tiso:z ol the irfect:d area and was surrounded by cteep walls, The centers of

arpes <pots had a proy-red color and a granul?r appearance, After two days,
the fool had atiaines the size of a pfenningepiece or larger. Their centers
assumec 2 yellowish-_ ey color and after two more days, two of the foci had
achieved the size ol a 10-pfemnig piece and had grey-yellow, broken centers.
Between the sixth and eighth days, the red .oi-.ers around -os’ > the round

v

disease focl appeared to fade, and in their place, 8 patch of smoc.h, dull-red

it




Comericme el W0 J0iTie Tais soon roochad the healthy mucous merbran2 on cre

fezd frogaently zose =2d a crescent shape slter some

Vinze TLolm Uil L T leseg wuueios oo ouwlil oaroot the torders, the Tormation of
Yool rlu eunvonnind romicine Lo ororily, Jeorloen doys after Zormation

Lo e, L wlionzad zocth coelé Lu Slriromenticted from healthy mucaus
- o, e niid veadening aad Lu2liinge  The lost romnants of the dicease,

NauLe o, nare oullioo Lzeesle up Lo tus monlhs owller the censet of thefirst
nZe Liower, this call was infected once mere. During on inszcetion, which

2o corricd cui three monins cfter the first tronsmicssicn study, we found in

[

LhT oolLloeavily, i»3, the hard paiste, tho cheexs, and th n.1e areas of

Infoevic,. 1ive these olreody deseribed, These lesions rececded quiciily but row
lesisns spscorede  The result was that the animal exhibited forms ¢l mild lecions
es of <evelogment for sceveral months after infecticr.

£oif No. 11, mole, reé-wiite, 3/ yeors oid, in good state of lealth. (=
20 .y, on this eni-ol uere otserved on the underside of the tonguc, three lintel-
< reyerci, cooruly circumseribed srea with rod borders of 13 -= thicknoss.
T oGS uare Trlsinent on the surface o2nd hald sarlially divided centers.

nz wesunies, edge of the iatermaxillary bone and the first molar toct
o »

- Lhul TOkees wontcited four lintelesized, greyish-red, scmewhat! raised
Gieeius  These Gl not garead any ficther bul did develop a groyisieyellow

Sus.io -, vnich wubziniesntly turned to a2 yollow color and beecane lurmsy. 32y 20 May,
Ll .. LouLente was rotecicble enly threugh a diffuce reddening. Cr 20 Yay, s:versl

werce found on the inrer side of the lowor 1lip across fron tie
tel.exilla. In s sirliir srea on the upper lip.was noticed 3 grey-yellow sion
aboat ko size of a CJluo pfonsip picece. During trhis exposrcion, the infecticr

soresd to tho coanzelive tissuc of the lip. Aftcr Lihis, firstly, tio area o
»



folds of the mucour mumbrane of the lips disappcarcds The infcctcd part wus

relsed above the tackground by about 1 mm and wosumed a greyered colore Up

to now, tre surfuce had been uniform. Afler two days, the inner area of the

patel contract. 1. arpdy with the surreunding Utoodere The color pridunlly

assumad & grey, groy-yellow, tnd dirty yellow tone. Repeatedly, there now farmed
fron the center 8 trail across the healthy, surrocunding mucous membrure, and in
thin wav, the crescent form on the mucous membrane was producced. However,

hkealing Ireaquently occurred simultaneously from within snd withcut. On the

mucous membrane of the lower lip laying resr the maxilla, the healing process
preceded much slower than was observed elsewhere. The tesselation of the connecte
ive ticsue of the lips wis still missing after sloughing off of the yellow massc.
The newly formed epithelium at this sitc was « 'iginally thickencd and after seversl

weeks, the first sulcus formation appeared.

After the process at the area mentioned had formed again, thc mucous membtrane
in the t:-ea of the sublinqual caruncle became infected. In this case, the lesions
on the r.uucous momorane essumed irregular shspes, and ths “~aling-up Drocess pro-
ceedut nugh mere siowly. This was accomplished a mont.. ver than with the pre-
vious 2re2. The healing process began in the middle as well as at the edges.

Ca 24 May, in tre lower, inner corner of the right nostril, a light circum-
seritid reddening srpearade In the days that followed, the center became grey,
assuicc the size s ten pfennig piece, and lster exhibited a more grey-yellow‘
toloration. Also, zu the begirning, the area and folds of the -uszle were swoll.:
and indistinct. Youling commenced simultaneously at both the middle and the edpa:-
after new foermation of epitheliump, the area was raised up above the surface by its
thicizaess and siill showed for some time longer & color inclined to yellow, After
even & longer timc, the folds also rcappeared. Tho disease did not acpesr to pro-

duce or: sesiors on the epithelium of the muzzle glands, howaver, this area was

dry durirgz the illiess.




S une ekl o) Dol Vee IT, She lecicns that escurred 3s a result of ino-
culillon Lubde ¥y Jlointuorid almest campletely.  Howsver, a relspse occurred

tne esiscns orroar O on o tho muzeeLs mimDrens ol vshe oral covity, but in a milder

ferne Y. retolrr Low Dowoo3FE Slevly wnd wlen it wes comrlete, a third ine

feciicus ~Goics oo L Ll Ce
Ut Jesirue oo L e Ahe cnimal in the nicdle of July, numerous offectc.

Lreis to et uzigr ord lones 1ing, o tho hord galate, on the underside of the
tene:, nad on the ruzzle wore faurde In additicen, on tho soft pulite and cn

the Lide ef ke neaily two areas with greyish-yellow, torn center:z ond red

.

mossLtL wate ehucivede  A3lo, there vere simllar areas cbserved in the throzt,
2rzlegezs lesicns wore cbecent from the stcmach and intestine as shown by the
posi-mori.a exarirations.

Cull Yoo I7I, black-ukite, male, 3/h yesrs old, very good health, On

"y

C ny, four dirly ycllouwe=grey, sharply circunseribed patches vere fourd on the
munile Gelow the nostrils. These stocd cut praainantly sgainst the surrcncing
tiscues. In the niddle of the lower lip was found a 2 ca-vido, rcund lesion
vnicl: uas recegnisstlie ty three, 6ifferently colored, concertric rings. The

57 w33 CTK-groy; the gecend was tinted slightly yellcw; and the

C€lil. L osiam wio s lewepreye The ares was prozinont on the surfice srd wae
SR sioniowtie 13 em from the risht cormer ¢f the mcutk, a lesion was

3 obetn oo waier o icuer lipse These lesions were on the connective

- CoMoL.n L steed clouwd © mn above the rommal, surrouncing tissuc.
Ta . 2L e . wne acuih were found sizilcr lesions. The lesion on the
el .- WSS L -~ of 3 ten pfennig plece while the one on the lower 1li;:

Wil Loasllesizeds L. 31X theseo 8reas, a chariclerictice dryress wos noticeatle,
Ca w.o Scithles: oo Sf he Jaw were found scversl hempseedesized lecions

whicn wors surrcandicd By dluishered zcmes and wiro rather noticeatic. Thesc



were each about 2 cm Lrom the ecanicr,

Pad

Crmpres
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furtior reneved Srom the center

on tho le? sicr, a-vther simdlar ared wags presents In this ceso, the center

lay Yim elew s rowaal reishboring tinnuns thus giviny the apresranes of a

erotur-1ite 1o .ol 2 Lth stuep wallse The arca hcd a groy=rud color-and a granus=
3% Lurlacce O L. incide of the uggcer llp on thie nucous membrane ot those
plros sowiere the 4 -oc first incisions cema to rest, were found three lintele-

sizog, vellowishiepin s, sharply circumserited lesicns, which were surrounded by a
roddinsd zone. The interiors of the focl were soparated from the swollen mucous

membrane by steep walls and had a granulsted appcarance. At the edpo of the hard

palate near to the soft palste wore found 4O to 50, le3 mm=sized, sharply circum-

scrited, red patches which werc £lightly raiscd above the surrounding tissue. It

was noted that these lesions in particular were present on the fimbriated borders.
on the underside of the tongue and on the frenulum were found twclve of the
areos descrited above. In a few days, these attained the size of @ ten pfenning

piece and by that time, a yellowish, oegmented center and a rsised, reddish

periphersl sone could be seen. The site of inoculation was 3 em long, 1% c¢m wide,

and hsad. swollen, yellowish edges.

The lesions on the mucous membrane were distinquished by their size and depth.
Parti~r1--13 __..or. wele the lesions on the inside of the lower lip and on that

are: of the mucous memtrane in contact with the incisors., Individual lesions

located on the ®urd .2lste reached the size of o markepiece in a Jzw days. During

tre courcs of 1o. I T-iss, there was a very consplcous sweetich cder from the oral
cavity which peirsioe.d for a long time. In the case of Calf No. III, the process
of healins took a long time in spite of the fact that it began at the centers as

wall 88 along the edges. Because of the new lesions, the illrnoss persicted until
October.
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o of the wrevisusly monticned ealves (Nese IV aud V) were sick on 27 Yay
but hig only ¢ o inrfected srog in the rogien of the edmes of the hard palcte
Snd oo ot wni vl - L2 4ne tenjuce Tooso hesled spoin quickly.

Cn 2% M T.0L, Jvvoe more calves (les. VI, VIT, and VIIT) were inoculated

witn mnteriel Joo otz tene I, 27, snd II7. Thocce ani~alcs tecome 111 wizthin
o oWmd, O S.Lb Ty, exaidited symnloms whieh were the some as thove
Cowoionee 2 U0 .o ~=i:le 4&slo, iIn thc case of calvas VI through VITT,

Telliiite OCEUI T .e . oonuentlye
Tharourh thesy oiucies it was proven that the 1llness under discussion lere

Alue G.. whe

TrAnL. 'ission Studies with Zlcod

Tn the cize of h .‘i':c calves which were inoculsted on 6 Mav 190L, with
vwoetna eririnating frem spontancously sick steers, lesicns appecred whick
e,  wa.. lur ts those obscerved with the three later study animals. At the “irst
« Nos. I = IV on 20 May, it was noted that the lesions c¢id
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he site of irocvlation but on the mucous aeabranc nearest to it ia
Lio so0. Lhaliye Thon sudderly, ruck different areas of the oral cavity were
SLtLel o L. Fron these sudden arnd urnprecdictidble appcarancoe of tho lesions of the
aizoo.., 2V covid to concluded thet the 2gent of the disease, in i wiy siedlar
to ti. i_eat of nosf- grnd = meuth disessze, was corried in the bBlcad stream.
Znocrler Lo uwevernine wheticr or net this was the case, transmdssion ciudies
usiry she sronolucion of Blocd frem infected cslves to healthy cclves was carried
Cite & Bbzeteriolegical study o <r2 blood was also parformed. () 21 May, sn the
doy &fter the onsct of the firgt symptems in Calves Nos. I-IV, from eslf Ne. ITX,

Lich choucd the civercst lesions, Siowd was remeved with a8 steriie syringe.

s cc of this blooc was injected into Calf Yo. IX intravenously -2 10 cec into
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Calf Woe ¥ subcuicnzcusly. On 23 May in the co.uv or Colf Noe. IX and on 2L ¥uy

in the ccse of Cull ilge ¥ {iiiz i 2-

- 4
B T

A

days cuier inoctlation with bdlocd),
symptoms ol the lll.osc appoareds VWe rust cmphocize, however, that in the case
ol Czlwrag llose 74 wnd X, the accidentil wtraronlicssion of the diseas: from Calves
Nos. I-V cannc: oo cxelucded eempletely since they usre tnken cere of by the same
aticr L. s Celves T=V, Ho had fod the cclves infected with blecod first and
then disintected hingself telfore feedinz Calves MNos. I-V. In spite of this,

the pessivility 54111 remains that Calves IX and X were not infected by the
blood inoculation tui rather accidently by discose products from the mouihs of
calves Nece I-Ve Tre appeorance of the discase in Calves IX and X was quite
similar to thaot described for Czlves Nos. I-III,

In the casé of Calf YWo. IX (intravencus), on 23 May the muzzle appeared to
ke the chrief area concerneds Perticularly on the lewer hal? of the nostril were
found nuncrous poppy-cced-sizec round patehes which were slightly raised,
lightly granulated, and appeared to be ppague. Their centers vere sunken. They
were bordured by sicop wells and lay about 1/3 mm dzlew the nermal surrourding
tisscee. The unaffected zore surrounding thcese arca had a glocs and was colored
scmzvhat darker than the dark grey pigrented muzzle. By 2L May, the finely
grarulated patehes under the surfaec had incressed in size so that the largest
had 2lmest reached 4ne size of a hempsecds Also, slong the forward edge, several

di

o

ffusc rod grewo were visible, During the next few days. numercus red patches
develozii on the mucous membrane of the intermaxillary bone, These had a dirty
yello.-srey color and an uncven, shredded surface, Ectween the 26tn ard 27th,

thece non = 4o hes cude=ulised patches were visible on the lower lip. The areas

surrc naing thew oo emevhat gwollen. The dicesce focd 12y % bl :;;ow the
curf. .. aad strep wills, and were finely gronulated. At thece areas cn the 14ps
ars 2z, the . _lilion wan loste. Also, the nccules in the fclds ol the muzzle
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he Jirst zize on the muocle te show signs of ine
in he oonving covercd witn enitheliun for the most part. Hewever,

thc wrcd percisted for several more dayse

Also, thoe tozolation could not te cistinetly caen Tor seversl more weeks. The
'
musele Zlands tigoin cuocretin niv a3

2 azsia only aficr aiw epithelium had been formed and
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urfzce of the tongue, orly mild lesions
appeares. In the ccse of Cslf X, scveral of trhe focl descrited earlier were obe

served on the ruwulo. By 28 Nzy, these had achieved the sizc of a 2C-plennif .

vicee ona had & diriy yellew coler and a rough, dull surface., Xealing of the
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naCCus memdrane of the mouth occurred quite raridly.
figraos loidons wure Ju.nd te recppesar on the lower lip ageoin.

nllono «Zter injecetion, dirty, grey-broun scat
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e of eoives lzz. IX and X, After a wveek, these disappeared a;
scctz wis Jirgy ovoerved in the case of calves Nos. IX and X. Later, they were
VLLiod L300 .l L0 Shuly osaimclse  Ag 8 result, it has boen sssumed that

VLo CalLiol CynIronce

Irnleetion Studies with 2lccd Serunm

i wrlner cotablichment of the role that blocd plays as a carrier of

ot
«

wcas s oont of thic discice, tlood was withirewn frem Calf Yoo IX on

2z TLib ool tn. Liood was cmployed for iroculation of culture media while the
ol 27 wv's kdd in the refrigerator for serut vroduction. The blood was examined

oL preverstiens and in hanging drop preparations and was inoculsted into

a1l cf the medic aveilldle (agaer, glycerin zgar, blood agar, blood serum, serun

o35, troth, scrum trcth, sugar broth, glycerin troth, and peistoes). The results
of the micrcscepic and culturel ctudies were negative, Similar results hed been

obtained with the vosis that wers gerformed on the blood frem spontanccusly 411

stezrs 20 ¢on calves Nos, I to VIII.

few insigni=-
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On 24 Mav, atundant quantities of serum werc obtained from the bloed that
had been held in the refrigerators This was filtered through a Chamberland
candle {ilter; the filtrate was free fruw visible znd cultivctakle microorpanisms.

| Within 24 heurs, 4 ¢c and 6 cc quantities were irlected subcutareously into Calves

Nos. XI and XII respectively. Both of these calves were kept in a special stall

and were cared for by 8 gpeclsl atterdant. On £ June, Calf No. XII became ill

[ and exhibited numerous lesions in the rcgions of the muzzle and the mouth. At
the time the animal was slaughtered on 26 June, near the lesions on the muzzle

; and mouth; three lintel-sized areas with dull centzrs and segrmented surfaces

were found on the mucous membrane of the esophagus. The stomach and intestine

of this animal, however, did not exhibit any lesions. Calf No. XI did not become

ill.

} Since in the study of the transmission of the disease via blood in the case

of calves Nos. IX and X, another pousible means of infection other than through

~—

the injected blood cannot be completely ruled out with certainly, two additional
ca’ves, Nos, XIII and XIV, were injected subcutaneouély and intravencusly on
: 12 June with bleod from Calf No. XII. The calves were kept in & separate bullding
! and werc taken care of by an attendant who had not previously come in contact
% with tlc study animals. Calf Noe. XIIT had received 6 cc of blood subcutaneously
while Calf WNo. XIV received B cc intravenously. Calf No. XIII became ill on
28 June and Calf No. XIV on 26 June. Both shuwed symptoms similar to those
observed with Calf No. III.
In ihe casc of calves Nos. XIII and XIV, it was noted thot for about 7 to 8
days after sppezrance of the disease, suspicious lesions on the mucous membrane of
he mouth.were obsecrved which disappcared again within 2L hours. Relapses occurred

in these animals and neticeable lesions were stlll being observed in October of

190L,




wors carried oubt showed the pessibility of
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7 vy preducts of tne discase bud also by blood and filtered
Turing the 4rancmission studies with products of the discase and
a2l ol Vv study anirmals develeped ihe illness. On the other hand,

vas 1voe anirals inlocted with bloced cerun bocame i1l.  The

T
wer incubation periods of various lengths.
¢ rnative material, the first symptoms appeared after 1L days.

N moterial from the sccond generation, the symptoms appeared in 13 to 15 days.
Vitr intravenous and cubcutaneous injections , in one case they appeared after

2 to 3 days, while in another case after 1k to 16 days. In the case of the

transmission studies with serum, the sympioms appesred after 15 days.

For the purpose of cbtaining additional information on the infectiousness

ol blood &nd unfiltered, as well as filtered serum, twelve additional cattle

were oblained and were kept available at another site. These cattle ranged in

age from 1% 10 2 years.

Tnc materials for these additional transmission studies was obtained fram

Calf No. XIV., On 8 July 190k, when severe lcsions appeared in this calf's mouth,

blocs wus removed from the animal. A fraction of the blood was defibrinated

R [T - - 3
Waeie oo TEMAInler was T

refrigzerated for serum production,

tuclve inimals placed at out disposal, eight (in pairs) were placed
corners of & large, spacious stall located at the Veterinary High

the crrners diaronal to each other with found the animals degsignsted

as Lose XV, XVI, XVII, and XVIII. Nos. XV and XVI were free while Nos. XVII and

XViII were kep® to ether. Csatile Nos. XV-XTIII served as study animals while

the remoining aninzls (XTY=UXTI) served as controls., On 9 July, Nos. XV and

YD ~nh received sutcutancously b ee of unfiltered blood serus, while Nose

FIoZt=1 XVTTY recoived 10 ce and L cc of defibrinated blood respectively, The

et Lru wes lulzcted contained @ small amount of red blood cells.
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At the Cirst insnecciion on 16 July, tynicsl giscased zrea were ohserved on

-

the mucous memdrone of tro oca
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L cavities of House XTII and XVIiT. A.“.!?Se, oy

ever, had discpuernit-i by SYhe time ol tne acxt exonination en 19 Culy. Tho

discase rcci were found especially on thc wdzus of the gwuic and ¢a the ingide

of the lousr lip. “hen the aninals were roeexcain

23 adoen 2L om0 July, clterse
tions oo no lenors ..sbiceabhle. For the first $ime on 9 oumv . 1204, in the

cas: o. .imals . .oIT end XVIII, diseased erea raning ap Lo wne sine of 3
ten pfenniz picec woow prescnt on the edge of the hord palate cc well =5 on the
mucrus monbrane of trhe lower lip and tonguee In the case of animal ¥o. VIT,

& ligliL >¢au 10imav.v. on the skin was also observed., This disappeared several

days later.

In the case of the animals injected with serur and with the control anirals,

'3
«

.atsniziois lesions in the oral cavity were observed during the specified period

Do . A3 & v.sult, these animals were later re-employed in other experiments.

.+ studins show that infection can bs accomplished by means of injections
ol «.riorinate dlood whereas the injection of blood serum does not appear to lead
to any infection.

In the last study carried out by us, blood was removed from snimal No. XVII

on 9 furust 190L. 20 ee of the separated serum were filtered through a Chamberland
candie filter. The filtrate, like the bloocd from which it was derived, appeared

t¢ Lz Tree from detzcoicble microorganimms. On 10 August 1904, 10 ¢c of the serum

wzre injected into animals Nos. XXIIT and XXIV. Unfiltered serum was injected
into animals Nos, XXV and XXVI.
During a monta-iong observation period, these animals did not bzccms ill.
Aftor ths% time, we did not have the opportunity to observe the animals again.
Tr.c results of the transmission studies with blood serum, which were carried
out on cattle Noix, XV through XXVI, did net correlate exactly with the earlier

studicce. All of the cattle, which were injected with untreated bloci taken from
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LeovoTn, Leer - Lile Inocondrasi, of bhe tho cclves (Wos. XTI oand XIT), which
Lere injeciad vion riluered baccd sorun, only ene {Nes. WTI) teenme iil. Of
the youn: sinoo. Cooe ¥V oond NVT, whaich were injected with unfiltered serum and
salmals ool DL 70 = MNVT, uwhich u.re inj2cted with unfilterced and filtered serum,

nona tula..: ill, 11223 on the positive troncniission cutempt with one calf using

i filtercd sorus, 1% con w2 coneluded thct the virusy rocponsible for the diseaso
i procass in guesiien here is filterable. The only interpretation of the negative
rosulic, however, is that the blond serum of the 111 animal does not always contain
the frectious virus. This conclusicn is supported strong by the studies with
! sulule Wose XV-XVITI. In this study, those animals injected with defibrinated
blocd Lecome i1l whercas the anima{: injected with serum prepared frem the same
bloocd remained hesithy., Cur conclusioﬁ\is tentatively based on the varying
tzisvier of blecd serum obbaincd from Giseased animals,

In tne ¢ace of the evalustion of the resultc obtained from transmissicn

+
u

stidies, cne must take into consideration the fact that older animals are more
GifrTiur s o in'cee ihon younger ones as a gerneral rule. In the case of two
cous, & g 9 years old, we were successful in infecting them only after a second
atten: L uiing virus material implented in the mucous membrane of the oral cavity.
| The irnfeciions vinat vere induced were quite light. In the case of a three yesr

OLi L all, & trizic injection of the virus material employed with the cows did

| net -lve ony pecitive results. The animals which were made availabie to us at
+
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srar site ronced in age from 1% to 2 years. The calves used in the first

; ctuinr swoced frem 2 Lo 1 year old at the most.
L. :nould e goindted out that the disease process in all of ithe animals was
TIILILTUL 00 Lhe mucous membrane of the oral cavity and the muzzle and that only

in o Yow cnimals wnc cochb formation on the skin observed. Upon dissection of
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study animal No. XII, alterations on the mucous membrane of the esophagus were
also found, On the other hand, in no cases were lesions in the area of the
nasal mucous membrane, the conjunctiva of the eye, or, in the case of female

mnimals, on the mucous mombrans of the vogzina ever observed. Even when infectious

materials were tronclorred from the oral cavity of infected snizals to the areas

Just mentioned, these arca did not procuce lusions.

Snantansous Transmission of Tho Dizease

Lot esl

in the stall st the Hyzienie Institule, in which the first five calves
irfeelced © opt, five additional, uninfected calves were also kepte Of
the lalicr, two tecame i1l at the end of Juns and two more in the beginning
of July 190k. From this, it can be concluded that spontareously transmission

of the disease from animal to animal can occur.

; ) Nature ¢f The Infectious Agent

‘ During the discription of the transmission stucies, it ﬁas already pointed
out that it was not possitle to detect microorganisms in the blood used to elicit
the disease. As a result, it can be concluded that the causative agant is neither

i a protozoan nor 3 bacterium., Since in one case, transmission of the disease was

)

[ successfully carried out using a filtered blood serum, the infectious agent must

E be cla?sified as filterable and ultravisible like the infectious agents of foot-

snd=mouth disease, foul plague, and chicken pax,

In sectiors thronch diceased mucous membrane areas were found bacteria of
various schap¢s and cizes, This would not have becn expected based on the pree

i vious conclusicrs, Centrol studies with healthy animals, houcver, showed that

these s-cteris “el-~7cd to the flora noraally associated wiih the mucous membran:

Talil

of hesliry cat*iz,

1
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ricvola~r of The Llisions en The Macous Memblranes ' i
: . : e o
Durinz thu early stozes of the diseaso, the mucous membrane is distinquished .

L e

macroscogicaily Ly its strony inllommation, swelling, and by 2 yellowish colopr.

Iren perpondicuiar zsoctions through the mucous membrane, which havos been stained

by e

with himoloxylin-ccecin, methyrierns dlug, cad Juchsin, one can observed st the

Iiw vae Jortowinz: the epithelial layer is sipnificantly dispersed;

T TR FTH TERTYTTOS

the ronilice ors insreascd in size arnd lenzth
- Iy “~2

i3 in the luyers of the mucosa

lavinT Solew the ool iivm; the blood vessels cre fully suollon; and there are A

3 E

S hIte l:cr 2.11s precent in the arca of 4ihc muccesa. I2 the individual

ot

croir-oenLicno o0 Walalined cloucly, the cells of the conncetive tissu

o

of the

mucesa ore found te r2 pushed apart &nd abundant numtars of white blood cells are

P

prisent in the

aterstitial areas. The vessels are completely filled with red
and viite blocd cell: und are surrounded by a luyer of wiite blood cells. The . E

border betwcen the mucosa and thoe epithelium of the Stratum cylindricum is ine

A

p
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distinct. Totwcen these tubile epithelia and the cells of the Stratum gerninae

<3 e¢bove it, numerous muliienucleated leucocytes were found. The

cisso ol Lhe Stioatum germainativum exhibit mostly small, unstained aress which

Lrvs frecogged in size and nunber as campared to those of the Stratum granulosum. ]
Tre re invaristly found in the Stratum granulosum cells. The Stratum lucidum

and corrcum is nresent, however, as a homogenous layer,

ettt Ao st i

In hs sceond stage, during which the epithelisl layer over the center of
area hos lifted off, one finds papillae vhich have only a small

d
¢pithelial layer. Scmetimes the papillae thamselves are damaged at the top.

The scc mergin surccunding the epithelial defect of the diseased area is dis-
vincuiched by a streng vacoule formation in the cells of the Stratum germinativum, ?
The Siciilws cornaunm here has partially dissppeareds The papillae and the mucoss

) : . . . A ]
shew clierations similar to those woscrited for the earlier stage.




The third ciozs is distinquisted by & marked decrease of watle blocd cells
in the mucosa and papillac as uw2ll as a deercase in the transverse lines of the
papillac. On the citner hand, the papillae have been noticcably incroaced in
lensihe S5 @ rosuli, the epithelial tiscues betuoon papillse oprrus oo narrow
ridzcse  She rawly Jormed epithelicl Yayer &t the base of the caviiy zives the
apr2occace of 3 railing in whieh cne con diffcerentiate bars and free pancls,

The bars can be regarded as thin layers of epithelial material which origincted
fron the depressions of the papillae. In these bars, the epitholium has already
agsuned its normal orientation and stato; atove, onz car observed grarmulaticn and
light cornificction occurrinz at the tops of the papillae. The frec panzls cone-
stituto the tissue substances which form at the vpper.part of the damaged papillae.
Mext, the border beiween the top of the papillaa and the cells lceated abova is
scarczly discernadble. The cclls themcalves consist of epthelium with large
vacuolcs snd white blood cells laying between thin smorphous massese. The uvper
section of this area does not constitute a hcaogenous, smooth surface. Rather,
the cell substances originating from the tops of the papillae are preminent

sbove the normal epithelial surface. As a result of this, the surface covering
of these areas stil) coxhibits & macroscopically detectable, irregular, uneven
appearance;

¥n the fourih or convalescent stage, the symptans of inflammation have for
the most pért disappeared. Also, sbove the papillse, epithelium free from white
blood.cells begins to form. As a result, the epithelium azain possesses iis
normal, uniform appearance. In the Strats lucidum 2nd corncum, one can still see

decomposed white blood cells either isolated or in ¢lumps. In this asrea, when

the prcsess has cprecd up t¢ the pspillae themselves, the papiilae were found to

gh~it.. a0<3Ir recovely. In these cases, the diseascd arezc then lay scmewhat
bel. . ~ .. intract surroundirg tissues. During stages 2 and 3, one firds among iro
celrz ¢ vhe discase2 srca that lie nsar the surface, microorganisms of various
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ST U edlf Seee wlltd TOAE, coeci, purticulirly streplococcl) when the tissues
are fnelnod with oonraoiylineecsing, fuchain, aad soihylene blue.,  Similer
micrecrcLnions hove bl fownd, o5 erroected,in the mucous membrane tissuas from

clie  AS L orocult, those findings do not haove
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LD o0 UToot0 enives, unich e tuen kKepu In L Jor distanct tarn snd fed unobe
Jin v ona€ ToGa e TORNAT, OO ell gu o thteugh the sueccessful tronsmission of

W L caee to nouinionsl cluiic ucing infecticus miterisls ond bloed firom the
colhes L.owin owrenen et the discesa is contegious and that the infecticus
\% Zoa £2 Dound in the bloed. A alresdy ezzluincd atove, it must be con-
Cituna Jown the cone positive transmission attempt that the infectioué agent

belonos wo the filter

1g

able group. With thabt it is ilso ogreed that with none
of tre ill animclc wes it possible to demonsirate a microeorganism which could
te considered 4o be the infectious apgent using the investigative methods

'
enployed,

Tho disease erupted after an avcfage incubation time of two weeks during
our studics. It is clindcally charactericed as a feverless stomatitis which
lesds to the formation of 3mall nodules with red mergins. There is no dese
tructicn ¢f the ceroral siote of heslth of the animal. The rodules can run
wegu o o8 fers lerger noduless The nodules, wiich can appecr on all parts
of tho nucous moemorals of Ahe mouik end on the nasal passages, uro, first of
232, .0 Zixe thoiv D Tese Loier they tako on a yellow to gt it ocelisce Ve
vt oot Ll - Jor. .ion of pustules and thiisters. In later stog

+

Jectol opithelium is losts Ccensegquently, sharply dee

€l ... LLiLTIC, WnL oL

rerss .., usually roona o.vities appear in the centers of the nodules, The
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bases of the cavitios are lightly granulatcd and have a different color as
compared to the mucous memdranc, Vhen the mucous rembirane is pinkered in
color, the bagse of <i.. cuavity will have a more red color. Tn tro cuse of a
dork-. sy muecoun. . . .cunu, the bise will be mere darily colorud. Dﬁring these
Stieg, Ve dis n - oea grows cuh from the poriphery. Later, tho epithelium

preliieruies ropdaisr uoand between the papillco.of the mucous membrane of the
tornsne. The neily Juimied epitheliw exhibits a yollowish color due to the
detericrstion of whiie blood ¢ells as demonstrated in the histolegical investi-
gations. Ultimately, about the eigth day after appearsnce of the nodules,

hesling tegins 8s a result of normal epithelium formetion. The formation of

new epitholium tissuo commences simultanecusly in the centers and on the edges

of the erosionss The rpidermal-covered areas, which have a dull red eoler,

soon expand 80 that after a week or so, small s&reas with a neu epithelial covering
appoare. These biseas can be distinquished from the surroundirg tissue'on the

basis of the increased redness anc roughness. Both of these symptoms disappear
inlmonst ccmpletely after s month. In the case of deep-seated lesiens, the
healirg-process is delayed quite significantly. In these cases and as a result

of often occurrir; relapses, the illness can persist for months,

L --.2 tne vur.c that lesions are present in the oral cavity, the animal

wgually cxnibitc few additional symptoms of the discase. Vhether scad formation

on thi thkia, whichw is obgerved with only a few study animzle, . nculd te cone
sidercd t¢ bo & ... of the discase, must be determined by cddiiionsl investie-
gaticns. In the case of the animals observed bty us, neither to.>crature elevatien,
loss of apéetite, nor alteration in salivation was observed, Cnly in the case of
very 317 snimal- - .~ gielal state of health somewhat impeired. In these
cases, thc hair covering was shaggy and & foul odor fram the oral cuvity was
noti satlic.

Th2 histolegical study of the diseased creas of the mucous mambrane of tke

mow -t ~icind Tha' the nodule~fomming elevations were composed on exudative
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indlonenetiony which wore restricted te coveral papillae and small papillary

frcapse  The disesce process anatenically wes very similar to papulsr inflam-

©enttie b oo 1 A O IS oo

ratdon of the epidenmiis = cezenad papzlosume As a result, we have proposed the

devipnostion Stenntitis paruleon indsevicra of cattle for thic diseace,

acber an 1o Sovvion or the literature, wa telieve firetly that the disease

huy pot yot benn viseribeds It was culled to our atteruvion, however, that a

ronory dn bhe roooodings of tne Seventh International Veterirnary Congress at )
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lar dizusice Profossor Eess in his refcorence cone
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L. bhe contiul P hooif'-cniemouth disease descrited s peculiar eruption ;
woiole €o1ld To ool 2d with the centagious discese we have been concerned withe ]
Y. cormod ouw thu Jollowing investigations with regards to this other disease: ]
W A peculisr c-uption, which appears on barn and grazing snimals, ard 1s
possiiuly identicsl 4o the "tlister eruptions mentioned in the literature synm.
sphihouc cporcdic flapsh, muy occur in the form of bonign flaps. The disease

affects czttle and calves and begins with an easiiy recosnizable loss of
gppetite ond ircignificantly incrcssed fozminge In the mouth of the animals,

there is a2 5

slizhily increased itemperaturc, somc sensitivity, and reddening in

ploccs.  Tn older cases, there is a yellcouish discoleration of the mucous i
E)
merirs..s of Yo moulh and distinct sweliling of the pspillaes, In very fresh

cases, on: f. & <n the tip of the tcague end in very extensive smounts on the

muccus memarcne ol the mouth, on on the edges of the lip, hempseed- to pea-sized,

Bri ke, mad am o wea1Y
Tich S A

nodules which have a gmall grey, rapidly tursting blister

PO SRR S )

in their center. After bursting are alwsys forrmed small, lintele to pes-sized,

more or lecs runeroos, liphily running together, and then tecening st the most,

o

eonieslthar i, it e

10738,  Dlnhlly zeoinful, aslways superficisl absecescns of the mucous

abrai2 {(ercsica. o The ubceeisses can be observed in the nares, on the sides
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o e nrie, and on the muzzle. Yn thece arens, there is a great deal of similority

to the absecesscs associated with maligrnant catsrrhe The iiccecszcs are very
quickly covered with a brounich seab.  In acaidion, abseccsses are found on the

mouth-sidu of the lower 1lip, on on the tocihless sdze of the uprer jsw, on the
edeer. or.¢ cormers of the 1ips, en the tuccal i:u:ous membrars, in the trroat, on
the tip of the tonsjusz, and ncar te and in frent of the ligements of tho torgue.

Fresh absecesses haive a red surfeeo with 8 yellewish, chewusy coveriny and bright

or bluc-rea, swollen, sharp edges. In the ease of old absecesses, thre surfoce

3 is yellowish, dry, inflammed, and is raised sbove the heaslthy surrourding tissua,

| Healing of the erosions takes place with five to eight days lecving hehind small,
isolated or diffuse, yellow, rought, blus-red or yellow patches, or cmall, very

| i slightly rsised, yellow, rough, dry epithelial proliferaticns. The general

stote of health is not impaired. The animal shows neither fever nor a rcduction

in milk production. The disease slways proceeds in a enign manner and there

are no after-effects. It is not transmitted tec other animals by mouth mucous.

There ore seversl properties of this disease which characterize it, namely, tre

cereral state of healthy of the animal never suffers, the back of the tongue snd

the fcai remain normal always, and the characteristic blister l'served with hoofe

T e ¢

ande-mouth discass w.th subcequent mucous membrane lesions and the typical cica-
trization (scarring) sre absent. This benign mouth affliction can be anitomically
descrlked as a follicular catarrh of the orsl mucous membrane. However, the

e%iology of the disease is not known. The owner considered the presence of ant

&nd worm hill, which are frequently found in griss-poor fields and pastures during
later sumner, to te the cause of the disease.s I bolieve, however, that this
disesse must be attributed to noxicus agents in the feed which 2re present in the

grasc curing the surmer and in the hay during the winter®,
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Sl dicesie soutdlies ano ccserinod Ly At 18 different from that descrited
by Hlio, oven wo ity disrozording tho contogices progerties detected by us, ]
in thot o onivl v o» eboorved blizierie TR desipnation, "speradic aphtha",

e S N P [ A RN ] L, K
VCUI Ly LGOS, LW o6 CUlLiiis Jor e di

scace Gusceribed by us., Since the 3
\ Licy, wolehz, S.mobine in veterinsry medicine blisiers on the mucous membrane of

| =
\ the meath, eputhic stematitis would as o

¢ result we syncnymous with vesicular

ndabaly!

Stis (Gricdirsereloonner, Hancoock of Sia2cialized Pathology and Therapy
o) Do.gvic Lnfnali, 6ih edition

1, Pe &) Alco, the designation "fcllieular R
cotanri, o the oral mucous rerbranc' would not bo scccptatle if one considers

thut veuld be mode to "folliculor rhinitis®. The reason for this is that

§
aiiorssicms of the mucous plard, which is discased in the csse of follicular ;
shinivis, are cizent in the caese of the discose in questicn here. Nevertheless,

e U Gazevitie by Hess ooroes with the stomatitis papulosa observed by :
orownys. Yo osmume, therefore, thot Yess aiso obcerved this digease
=€ con.uce¢ two different disedccs, :
Differcrniizl Diagmosic :
\ S.enatitis populosa infectiosa of cattle can be differentliated from -

‘ so=czileG cporadic sphihs and {ron sphihous fever. Stomatitis pspulosa can be

éiztinuiched from both discaces by the absence of blisters and pustules.

euhiiad ol 3 enbu
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Yorecs.r, it cen also be differentiated fram aphthous fever in that it involves

only i oral cavity and not the skin and hooves. S ;
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